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G(E)). Some applications of Buneman’s construction (Reinterpretation of tree distances. Every tree 
distance is the square of a Euclidean distance. An ordering of X-trees. The concept of compatibility). 
Tree analysis of a set of binary variables (Recognition of Buneman families and tree del:omposition. Tree 
analysis algorithms). Local study: four-point configurations (Local study of X-trees Restrictions and 
configurations. The Z-relation associated with a complemented family. Local characterisation of 
Buneman families). Qualitative invariance (Preliminary remarks. Invariance and stability. The case of 
tree pseudo distances). Bibliographical notes (Buneman theory. Consequencts of Buneman’s theory. 
Analysis of O/ 1 variables. Local description: meaningfulness: non-metric algorithms). Chapter 6: Instead 
of an Ending. Comparison of algorithms (Comparison criteria. Results. Commentary). Rectangular ar- 
ray data (Problem formulation. Characterisation of rectangular tree pseudo distances. Algorithms). 
Some other types of data and representations (Asymmetric proximities. Cubical proximities. Generalised 
trees). 
J.K. Lenstra, A.H.G. Rinnooy Kan and A. Schrijver, eds., History of 
Mathematical Programming, a Collection of Personal Reminiscences (North- 
Holland, Amsterdam, 1991) 141 pages 
The Origins of the Impossibility Theorem (Kenneth J. Arrow). Mathematical Progranming: Journal, 
Society, Recollections (Michel L. Balinski). Linear Prog,-anming (George B. Dantzig). A Glimpse of 
Heaven (Jack Edmonds). Early Integer Programming (Ralph E. Gomory). Linear Progranmting at the 
National Bureau of Standards (Alan J. Hoffman). Growth of Mathematical Programming in Japari 
(Masao Iri). On the Origin of the Hungarian Method (Harold W. Kuhn). Nonlinear Programming: ,I 
His!orical Note (Harold W. Kuhn). Old Stories (Eugene 1,. Lawltr). Mathematical Programming .Mtds- 
ings (Oivi L. Mangasarian). Mathematical Programming at Cornell and CORE: The Super Sevenries 
(George L. Nemhauser). A View of Nonlinear Optimization (M.J.D. Powell). The Origins of Fixed P#jint 
Methods (Herbert E. Scarf). The Development of Nmterical Methods for Nonsmooth Optimizati~m in 
the USSR (Naum Z. Shor). 
H.P. Williams, Model Building in Mathematical Programming, 3rd ed., (Wiley, 
Chichester, 1990) 356 pages 
PART 1: Chapter 1: Introduction. The concept of a model. Mathematicrrl programming models. Chapter 
2: Solving Mathematical Programming Models. The use of computers. Algorithms and packages. Prac- 
tical considerations. Decision support and expert systems. Chapter 3: Building Linear Programming 
Models. The importance of linearity. Defining objectives. Defining constraints. How to build a good 
model. The use of matrix generators and languages. Chapter 4: Structured Linear Prqramming Models. 
hIultiple plant, product, and period models. Decomposing a large model. Using a matrix generator. 
Chtipter 5: Applications and Special Types of Mathematical Prograntn;ing Model, Typical applications. 
Econr!mic models. Network models. Converting linear programmes to networks. Cha,pter 6: lnterpwting 
and Usizg the Wution of a Linear Programming Model. Validating a model. Economic interpretaiions. 
Sensitivitv analysis and the stability of a model. Further investigations using a model. Presentslion of 
the soiutiClls. Chapter 7: Noft-linear models. Typical app!ications. Local and global optima. Separable 
programming. Converting a problem to a separable model. Chapter 8: Integer Programming. Introduc- 
tion. The Epplicability of integer programming. Solving integer programming models. Chapter 9: 
Building Integer Programming Models I. The uses of discrete variz!)les. Logical conditions and zero-one 
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variables. Special ordered sets of variables. Extra conditions applied to linear programming models. 
Special kinds ot integer programming model. Chapter 10: Building Integer Programming Models II. 
Good and bad formulations. Simplifying an integer programming model. El:onomic information ob- 
tainable by integer programming. Sensitivity analysis and the stability of a model. When and how to use 
integer programming. Chapter 1 I : The Implementation of a Mathematical Programming System of 
Planning. Acceptance and implementation. The unification of organizational functions. Centralization 
versus decentralization. The collection of data and the maintenance of a model. PART 2. Chapter 12: The 
Problems. Food manufacture: When to buy and how to blend. Food manufacture 2: Limiting the 
number of ingredients and adding extra conditions. Factor planning: What to make, on what machines, 
and when. Factory planning 2: When should machines be down for maintenance. Manpower planning: 
How to recruit, retrain, make redundant, or overman. Refinery optimization: How to run an oil refinery. 
Mining: Which pits to work and when to close them down. Farm planning: Wow much to grow and rear. 
Economic planning: How should an economy grow. Decentralization: How to disperse offices from the 
capital. Curve fitting: Fitting a curve IO a se! of data points. Logical design: Constructing an electronic 
system with a minimum number of componerlts. Market sharing: Assigni,qg retailers to company divi- 
sions. Opencast mining: How much to excavate. Tariff rates (power generation): How to determine tarifj 
rates for the sale of electricity. Three-dimensional noughts and crosses: ,4 combinatorial problem. Op- 
timizing a constraint: Reconstructing an integer programming constraint more simply. Distribution: 
Which factcries and depots to supply which customers. Depot location (distribution 2): Whereshoul new 
depots be built. Agricultural pricing: What prices to charge for dairy products. PART 3. Chapter 13: For- 
mulation and Discussion of Problems. Food manufacture. Food manufacture 2. Factory planning. Fac- 
tory planning 2. Manpower planning. Refinery optimization. Mining. Farm planning. Economic 
planning. Decentralization. Curve fitting. Logical design. Market sharing. Opencast mining. Tariff rates 
(power ger,eration). I’hree-dimensional noughts and crosses. Optimizing a constra?br. Distribution. 
Depot ioc;ation. Agricultural pricing. PART 4. Chapter 14: Solutions to Problems. Food manufacture. 
Food mariufacture 2. Factory planning. Factory planning 2. Manpower planning. Refinery optimization. 
Mining. Farm planning, Economic planning. Decentralization. Curve fitting. Logical design. Market 
sharing. Opencast mining. Tariff rates (power gereration). Three-dimensional noughts and crosses. Op- 
timizing a constraint. Distriburion. Depot location (distribution 2). Agricultural pricing. 
W. Eric L. Crimson, Object Recognition by Computer: The Role of Geometric 
Constraints (MIT Press, Cambridge, MA, 1990) 512 pages 
Chapter 1: Introduction. A definition of the recognition and localization problem. A simple example. 
What constitutes a good solution?. Why is this a hard problem. I 9 A view of things to come. Chapter 2: 
Recognition as a Search Problem. Non-correspondence matching. Feature matching. Searching the Cor- 
respondence Space. Searching the Pose Space. Alignment techniques. Search methods need constraints 
to be practical. Chapter 3: Searching for Correspondences. Searching the interpretation tree. The con- 
straints reduce the search. Model tests to verify hypotheses. Summary of the tree search approach. Deal- 
ing with spurious data. Variations on the tree search. Using focal features. Hypothesize and test 
methods. Search methods need constraints. Chapter 4: Two-Dimensiona/ Constraints. Characteristics of 
the features. What do we need from the constraints.. 9 Recogniticn from edges of laminar parts. Adding 
vertices to the vocabulary. Adding circular arcs to be vocabulary. Adding curvature primal sketch 
primitives. General curved boundaries. Mapping data and model into the constraic.;. Free parameter5 
and error bounds. Chapter 5: Three-Dimensional Constraint?. Three-dimensional edges. Cylindrical 
features. Three-dimensional surface patches. Other features. Chapter 6: Verifying Hypotheses. Finding 
the pose transformation to verify hypotheses. Rotation compor,ent. Translation component. Model tests 
for circuiar arcs. Bounds on the accuracy of the transform. Alternative solutions. Verifying an inter- 
pretation. Verified hypotheses define our solutions. Appendix: Detailed derivations of the error bounds. 
